The phylogeny of the genera Periconiella, Ramichloridium, Rhinocladiella and Veronaea was explored by means of partial sequences of the 28S (LSU) rRNA gene and the ITS region (ITS1, 5.8S rDNA and ITS2). Based on the LSU sequence data, ramichloridium-like species segregate into eight distinct clusters. These include the Capnodiales (Mycosphaerellaceae and Teratosphaeriaceae), the Chaetothyriales (Herpotrichiellaceae), the Pleosporales, and five ascomycete clades with uncertain affinities. The type species of Ramichloridium, R. apiculatum, together with R. musae, R. biverticillatum, R. cerophilum, R. verrucosum, R. pini, and three new species isolated from Strelitzia, Musa and forest soil, respectively, reside in the Capnodiales clade. The human-pathogenic species R. mackenziei and R. basitonum, together with R. fasciculatum and R. anceps, cluster with Rhinocladiella (type species: Rh. atrovirens, Herpotrichiellaceae, Chaetothyriales), and are allocated to this genus. Veronaea botryosa, the type species of the genus Veronaea, also resides in the Chaetothyriales clade, whereas Veronaea simplex clusters as a sister taxon to the Venturiaceae (Pleosporales), and is placed in a new genus, Veronaeopsis. Ramichloridium obovoideum clusters with Carpoligna pleurothecii (anamorph: Pleurothecium sp., Chaetosphaeriales), and a new combination is proposed in Pleurothecium. Other ramichloridium-like clades include R. subulatum and R. epichloës (incertae sedis, Sordariomycetes), for which a new genus, Radulidium is erected. Ramichloridium schulzeri and its varieties are placed in a new genus, Myrmecridium (incertae sedis, Sordariomycetes). The genus Pseudovirgaria (incertae sedis) is introduced to accommodate ramichloridium-like isolates occurring on various species of rust fungi. A veronaea-like isolate from Bertia moriformis with phylogenetic affinity to the Annulatascaceae (Sordariomycetidae) is placed in a new genus, Rhodoveronaea. Besides Ramichloridium, Periconiella is also polyphyletic. Thysanorea is introduced to accommodate Periconiella papuana (Herpotrichiellaceae), which is unrelated to the type species, P. velutina (Mycosphaerellaceae).
To date 26 species have been named in Ramichloridium; they not only differ in morphology, but also in life style. Ramichloridium mackenziei C.K. Campb. & Al-Hedaithy is a serious human pathogen, causing cerebral phaeohyphomycosis (Al-Hedaithy et al. 1988 , Campbell & Al-Hedaithy 1993 , whereas R. musae causes tropical speckle disease on members of the Musaceae (Stahel 1937 , Jones 2000 . Another plant-pathogenic species, R. pini de Hoog & Rahman, causes a needle disease on Pinus contorta (de Hoog et al. 1983) . Other clinically relevant species of Ramichloridium are R. basitonum de Hoog and occasionally R. schulzeri (Sacc.) de Hoog, while the remaining species tend to be common soil saprobes.
No teleomorph has thus far been linked to species of Ramichloridium. The main question that remains is whether shared morphology among the species in this genus reflects common ancestry (Seifert 1993 , Untereiner & Naveau 1999 . To delineate anamorphic genera adequately, morphology and conidial ontogeny alone are no longer satisfactory (Crous et al. 2006a, b) , and DNA data provide additional characters to help delineate species and genera (Taylor et al. 2000 , Mostert et al. 2006 , Zipfel et al. 2006 . The aim of the present study was to integrate morphological and cultural features with DNA sequence data to resolve the species concepts and generic limits of the taxa currently placed in Periconiella, Ramichloridium, Rhinocladiella and Veronaea, and to resolve the status of several new cultures that were isolated during the course of this study.
MATerIAls And MeThods

Isolates
Species names, substrates, geographical origins and GenBank accession numbers of the isolates included in this study are listed in Table 1 . Fungal isolates are maintained in the culture collection of the Centraalbureau voor Schimmelcultures (CBS) in Utrecht, the Netherlands.
DNA extraction, amplification and sequence analysis
Genomic DNA was extracted from colonies grown on 2 % malt extract agar (MEA, Difco) (Gams et al. 2007 ) using the FastDNA kit (BIO101, Carlsbad, CA, U.S.A.). The primers ITS1 and ITS4 (White et al. 1990 ) were used to amplify the internal transcribed spacer region (ITS) of the nuclear ribosomal RNA operon, including: the 3' end of the 18S rRNA gene, the first internal transcribed spacer region (ITS1), the 5.8S rRNA gene, the second internal transcribed spacer region (ITS2) and the 5' end of 28S rRNA gene. Part of the large subunit 28S rRNA (LSU) gene was amplified with primers LR0R (Rehner & Samuels 1994 ) and LR5 (Vilgalys & Hester 1990 ). The ITS region was sequenced only for those isolates for which these data were not available. The ITS analyses confirmed the proposed classification based on LSU analysis for each major clade and are not presented here in detail; but the sequences are deposited in GenBank where applicable. The PCR reaction was performed in a mixture with 0.5 units Taq polymerase (Bioline, London, U.K.), 1× PCR buffer, 0.5 mM MgCl 2 , 0.2 mM of each dNTP, 5 pmol of each primer, approximately 10-15 ng of fungal genomic DNA, with the total volume adjusted to 25 µL with sterile water. Reactions were performed on a GeneAmp PCR System 9700 (Applied Biosystems, Foster City, CA) with cycling conditions consisting of 5 min at 96 °C for primary denaturation, followed by 36 cycles at 96 °C (30 s), 52 °C (30 s), and 72 °C (60 s), with a final 7 min extension step at 72 °C to complete the reaction. The amplicons were sequenced using BigDye Terminator v. 3.1 (Applied Biosystems, Foster City, CA) or DYEnamicET Terminator (Amersham Biosciences, Freiburg, Germany) Cycle Sequencing Kits and analysed on an ABI Prism 3700 (Applied Biosystems, Foster City, CA) under conditions recommended by the manufacturer. Newly generated sequences were subjected to a Blast search of the NCBI databases, sequences with high similarity were downloaded from GenBank and comparisons were made based on the alignment of the obtained sequences. Sequences from GenBank were also selected for similar taxa. The LSU tree was rooted using sequences of Athelia epiphylla Pers. and Paullicorticium ansatum Liberta as outgroups. Phylogenetic analysis was performed with PAuP (Phylogenetic Analysis Using Parsimony) v. 4.0b10 (Swofford 2003) , using the neighbour-joining algorithm with the uncorrected ("p"), the Kimura 2-parameter and the HKY85 substitution models. Alignment gaps longer than 10 bases were coded as single events for the phylogenetic analyses; the remaining gaps were treated as missing data. Any ties were broken randomly when encountered. Phylogenetic relationships were also inferred with the parsimony algorithm using the heuristic search option with simple taxon additions and tree bisection and reconstruction (TBR) as the branch-swapping algorithm; alignment gaps were treated as a fifth character state and all characters were unordered and of equal weight. Branches of zero length were collapsed and all multiple, equally parsimonious trees were saved. Only the first 5 000 equally most parsimonious trees were saved. Other measures calculated included tree length, consistency index, retention index and rescaled consistency index (TL, CI, RI and RC, respectively). The robustness of the obtained trees was evaluated by 1 000 bootstrap replications. Bayesian analysis was performed following the methods of Crous et al. (2006c) . The best nucleotide substitution model was determined using MrModeltest v. 2.2 (Nylander 2004 ). MrBAyeS v. 3.1.2 (Ronquist & Huelsenbeck 2003) was used to perform phylogenetic analyses, using a general time-reversible (GTR) substitution model with inverse gamma rates, dirichlet base frequencies and the temp value set to 0.5. New sequences were lodged with NCBI's GenBank (Table 1 ) and the alignment and trees with TreeBASE (www.treebase.org).
Morphology
Cultural growth rates and morphology were recorded from colonies grown on MEA for 2 wk at 24 ºC in the dark, and colony colours were determined by reference to the colour charts of Rayner (1970) . Microscopic observations were made from colonies cultivated on MEA and OA (oatmeal agar, Gams et al. 2007) , using a slide culture technique. Slide cultures were set up in Petri dishes containing 2 mL of sterile water, into which a U-shaped glass rod was placed, extending above the water surface. A block of freshly growing fungal colony, approx. 1 cm square was placed onto a sterile microscope slide, covered with a somewhat larger, sterile glass cover slip, and incubated in the moist chamber. Fungal sporulation was monitored over time, and when optimal, images were captured by means of a Nikon camera system (Digital Sight DS-5M, Nikon Corporation, Japan). Structures were mounted in lactic acid, and 30 measurements (× 1 000 magnification) determined wherever possible, with the extremes of spore measurements given in parentheses. 
resulTs
Phylogeny
The manually adjusted alignment of the 28S rDNA data contained 137 sequences (including the two outgroups) and 995 characters including alignment gaps. Of the 748 characters used in the phylogenetic analysis, 373 were parsimony-informative, 61 were variable and parsimony-uninformative, and 314 were constant. Neighbour-joining analysis using the three substitution models on the LSU alignment yielded trees with similar topology and bootstrap values. Parsimony analysis of the alignment yielded 5 000 equally most parsimonious trees, one of which is shown in Fig. 1 (TL = 2 157, CI = 0.377, RI = 0.875, RC = 0.330). The Markov Chain Monte Carlo (MCMC) analysis of four chains started from a random tree topology and lasted 2 000 000 generations. Trees were saved each 1 000 generations, resulting in 2 000 trees. Burn-in was set at 500 000 generations after which the likelihood values were stationary, leaving 1 500 trees from which the consensus tree ( Fig.  2 ) and posterior probabilities (PP's) were calculated. The average standard deviation of split frequencies was 0.043910 at the end of the run. Among the neighbour-joining, Bayesian and parsimony analyses, the trees differed in the hierarchical order of the main families and the support values (data not shown; e.g. the support within of the Capnodiales in Figs 1-2 ). The phylogenetic trees show that the Ramichloridium species segregate into eight distinct clades, residing in the Capnodiales (Mycosphaerellaceae and Teratosphaeriaceae), the Chaetothyriales (Herpotrichiellaceae), the Pleosporales, and five other clades of which the relationships remain to be elucidated. The type species of Ramichloridium, R. apiculatum, together with R. musae, R. cerophilum (Tubaki) de Hoog, R. indicum (Subram.) 
Taxonomy
The species previously described in Ramichloridium share some morphological features, including erect, pigmented, more or less differentiated conidiophores, sympodially proliferating conidiogenous cells and predominantly aseptate conidia. Other than conidial morphology, features of the conidiogenous apparatus that appear to be more phylogenetically informative include pigmentation of vegetative hyphae, conidiophores and conidia, denticle density on the rachis, and structure of the scars. By integrating these data with the molecular data set, more natural genera are delineated, which are discussed below.
Capnodiales (Mycosphaerellaceae, Teratosphaeriaceae)
The type species of Ramichloridium, R. apiculatum, together with R. indicum cluster as a sister group to the Etymology: Named after its curved conidia.
Ab aliis speciebus Periconiellae conidiis obclavatis, rectis vel curvatis, (30-)53-61(-79) × (3-)5(-7) µm, distinguenda.
Submerged hyphae smooth, hyaline, thin-walled, 2 µm wide; aerial hyphae pale brown, smooth or verrucose, slightly narrower. Conidiophores arising vertically from creeping hyphae, straight or flexuose, up to 300 µm long, dark brown at the base, paler towards the apex, thick-walled; loosely branched in the upper part, bearing short branches. Conidiogenous cells integrated, cylindrical, variable in length, 20-50 µm long, subhyaline, later becoming pale brown, fertile part as wide as the basal part, proliferating sympodially, forming a geniculate conidium-bearing rachis with pigmented and thickened, prominent, cone-shaped scars, 1 µm diam. Conidia formed singly, obclavate, straight or mostly curved, 0(-4)-septate, coarsely verrucose, pale olive, thin-walled, tapering towards the apex, (30-)53-61(-79) × (3-)5(-7) µm, with a narrowly truncate base and a darkened, hardly thickened hilum, 2 µm diam; microcyclic conidiation observed in culture. Cultural characteristics: Colonies on MEA reaching 12 mm diam after 14 d at 24 °C, with entire, smooth, sharp margin; mycelium compacted, becoming hairy, colonies up to 1 mm high; surface olivaceous to olivaceous-grey, reverse dark grey-olivaceous to olivaceous-black. In vitro: Submerged hyphae smooth, hyaline, thin-walled, 2-2.5 µm wide; aerial hyphae subhyaline, later becoming dark brown, thickwalled, smooth. Conidiophores arising vertically from creeping aerial hyphae, dark brown at the base, paler towards the apex, thick-walled; in the upper part bearing several short branches, up to 120 µm long. Conidiogenous cells integrated, occasionally discrete, cylindrical, variable in length, 10-20 µm long, subhyaline, later becoming pale brown, fertile part as wide as the basal part, proliferating sympodially, forming a short rachis with pigmented and slightly thickened, somewhat protruding scars, less than 1 µm diam. Conidia solitary, 0(-2)-septate, smooth, pale olivaceous, cylindrical, ellipsoidal, pyriform to clavate, (7-)11-14(-23) × (3-)4-5(-6) µm, with a truncate base and a darkened, slightly thickened hilum, 2 µm diam.
Cultural characteristics: Colonies on MEA slow-growing, reaching 5 mm diam after 14 d at 24 °C, with entire margin; aerial mycelium compact, raised, velvety, olivaceous-grey; reverse olivaceousblack.
Specimen examined: sri lanka, Hakgala Botanic Gardens, on dead leaves of Turpinia pomifera, Jan. 1973, W. Gams, holotype CBS H-15611, culture ex-type CBS 873.73. Hoog, Stud. Mycol. 15: 59. 1977 .
Ramichloridium Stahel ex de
In vitro: Colonies flat to raised, with entire margin; surface olivaceous-green to olivaceous-black. Mycelium consisting of submerged and aerial hyphae; submerged hyphae hyaline to subhyaline, thin-walled, aerial hyphae smooth or verrucose. Conidiophores straight, unbranched, rarely branched, thick-walled, dark brown (darker than the subtending hyphae), continuous or with several additional thin septa. Conidiogenous cells integrated, terminal, polyblastic, smooth, thick-walled, golden-brown, apical part subhyaline, with sympodial proliferation, straight or flexuose, geniculate or nodose, with conspicuous conidiogenous loci; scars crowded or scattered, unthickened, unpigmented to faintly pigmented, or slightly prominent denticles. Conidia solitary, 0-1-septate, subhyaline to pale brown, smooth to coarsely verrucose, rather thin-walled, obovate, obconical or globose to ellipsoidal, fusiform, with a somewhat prominent, slightly pigmented hilum; conidial secession schizolytic. In vitro: Submerged hyphae hyaline to subhyaline, thin-walled, 1-2.5 µm wide; aerial hyphae slightly darker, smooth-walled. Conidiophores generally arising at right angles from creeping aerial hyphae, straight, unbranched, thick-walled, dark brown, continuous or with 1-2(-3) additional thin septa, up to 100 µm long; intercalary cells 10-28 µm long. Conidiogenous cells integrated, terminal, smooth, thick-walled, golden-brown, straight, cylindrical, 25-37(-47) × 2-3.5 µm; proliferating sympodially, resulting in a straight rachis with conspicuous conidiogenous loci; scars prominent, crowded, slightly pigmented, less than 1 µm diam. Conidia solitary, obovate to obconical, pale brown, finely verrucose, (3-)5-5.5(-7.5) × (2-)2.5-3(-4) µm, hilum conspicuous, slightly pigmented, about 1 µm diam.
Cultural characteristics: Colonies on MEA reaching 35 mm diam after 14 d at 24 °C; minimum temperature for growth above 6 °C, optimum 24 °C, maximum 30 °C. Colonies raised, velvety, dense, with entire margin; surface olivaceous-green, reverse olivaceousblack, often with a diffusing citron-yellow pigment. Etymology: Named after its country of origin, Australia.
Ab aliis speciebus Ramichloridii conidiophoris ex hyphis verrucosis, crassitunicatis ortis distinguendum.
In vitro: Submerged hyphae hyaline, smooth, thin-walled, 1-2 µm wide; aerial hyphae pale brown, warted. Conidiophores arising vertically and clearly differentiated from creeping aerial hyphae, up to 400 µm tall, with several additional thin septa; intercalary cells, 8-40 × 2-5 µm, from the broadest part at the base tapering towards the apex, subhyaline, later becoming pale brown and warted in the lower part. Subtending hyphae thick-walled, warted. Conidiogenous cells integrated, terminal, 10-18 µm long, proliferating sympodially, giving rise to a short rachis with conspicuous conidiogenous loci; scars slightly thickened and darkened, about 1 µm diam. Conidia solitary, aseptate, thin-walled, smooth, subhyaline, subcylindrical to obclavate, (10-)12-15(-23) × 2.5-3 µm, with a truncate base and a slightly darkened and thickened hilum,1.5-2 µm diam, rarely fusing at the basal part.
Cultural characteristics: Colonies on MEA rather slow growing, reaching 8 mm diam after 14 d at 24 °C, with entire, smooth margin; mycelium flat, olivaceous-grey, becoming granular, with gelatinous droplets at the margin developing with aging; reverse pale olivaceous-grey. Ramichloridium musae (Stahel ex M.B. Ellis) de Hoog, Stud. Mycol. 15: 62. 1977 . Fig. 11 In vitro: Submerged hyphae smooth, hyaline, thin-walled, 1-2 µm wide; aerial hyphae subhyaline, smooth. Conidiophores arising vertically and mostly sharply differentiated from creeping aerial hyphae, golden-brown; unbranched, rarely branched in the upper part, up to 250 µm tall, with up to 6 additional thin septa, cells 23-40 × 2-2.5 µm, basal cell occasionally inflated. Conidiogenous cells terminally integrated, cylindrical, variable in length, 10-40 µm long, golden-brown near the base, subhyaline to pale brown near the end, fertile part as wide as the basal part, later also becoming septate; rachis elongating sympodially, 2-2.5 µm wide, with hardly prominent, scattered, slightly pigmented scars, about 0.5 µm diam. Conidia solitary, aseptate, hyaline to subhyaline, ellipsoidal, (4-)7-8(-12) × 2-3 µm, smooth or verruculose, thin-walled, with slightly darkened hilum, about 1 µm diam.
Cultural characteristics: Colonies on MEA slow-growing, reaching 27 mm diam after 14 d at 24 °C, with entire, smooth, sharp margin; mycelium mostly submerged, some floccose to lanose aerial mycelium in the olivaceous-grey centre, becoming pale pinkish olivaceous towards the margin; reverse pale orange. Etymology: Named after its biverticillate conidiophores.
In vitro: Submerged hyphae smooth, hyaline, thin-walled, 1-2 µm wide; aerial hyphae subhyaline, smooth, slightly darker. Conidiophores arising vertically from creeping aerial hyphae, pale brown, profusely branched, biverticillate, with up to three levels of main branches; branches tapering distally, 2-3 µm wide at the base, approx. 2 µm wide in the upper part, up to 250 µm long. Conidiogenous cells terminally integrated, cylindrical, variable in length, 15-50 µm long, rachis straight or geniculate, pale brown, as wide as the basal part; elongating sympodially, forming a rachis with crowded, slightly darkened and thickened minute scars, less than 0.5 µm wide. Conidia solitary, aseptate, hyaline to subhyaline, dacryoid to pyriform, (2-)3-4(-6) × (1.5-)2(-2.5) µm, smooth, thinwalled, with an inconspicuous hilum.
Cultural characteristics: Colonies on MEA slow-growing, reaching 16 mm diam after 14 d at 24 °C, with entire, smooth, sharp margin, rather compact, velvety; surface vinaceous-buff to olivaceous-buff; reverse buff.
Specimen examined: Surinam, from Musa sapientum, Aug. 1936, G. Stahel, CBS 335.36. Notes: Ramichloridium biverticillatum is a new name based on Periconiella musae. The species is distinct from R. musae because of its profusely branched conidiophores, and conidia that are smaller (2-5 × 1.5-2.5 µm) than those of R. musae (5-11 × 2-3 µm). In vitro: Submerged hyphae pale olivaceous, smooth or slightly rough, 1.5-2 µm wide; aerial hyphae olivaceous, smooth or rough, narrower and darker than the submerged hyphae. Conidiophores unbranched, arising vertically from creeping aerial hyphae, straight or flexuose, dark brown, with up to 10 additional septa, thick-walled, cylindrical, 2-2.5 µm wide and up to 70 µm long. Conidiogenous cells integrated, terminal, 10-30 µm long, proliferating sympodially, giving rise to a long, straight rachis with crowded, slightly darkened minute scars, about 0.5 µm diam. Conidia solitary, obovoid to fusiform with the widest part below the middle, thin-walled, verruculose, aseptate, pale brown, slightly rounded at the apex, truncate at the base, (4-)5-6(-8.5) × 2-2.5(-3) µm, with a slightly thickened and darkened hilum, 1-1.5 µm diam.
Ramichloridium brasilianum
Cultural characteristics: Colonies on MEA slow-growing, reaching 6 mm diam after 14 d at 24 °C, velvety to hairy, colonies with entire margin, surface dark olivaceous-grey; black gelatinous exudate droplets produced on OA. In vitro: Submerged hyphae pale olivaceous-brown, smooth or slightly rough, 1.5-3 µm wide; aerial hyphae olivaceous-brown, smooth or slightly rough, somewhat narrower and darker than the submerged hyphae. Conidiophores unbranched, arising vertically from creeping aerial hyphae, dark brown, thick-walled, smooth or verruculose, hardly tapering towards the apex, 2-3 µm wide, up to 50 µm long, with up to 3 additional septa. Conidiogenous cells integrated, terminal, proliferating sympodially, rachis short and straight, with crowded, prominent, pigmented unthickened scars, minute, approx. 0.5 µm diam. Conidia solitary, fusiform to clavate, thin-walled, smooth, 0(-1)-septate, subhyaline, (4-)6-7(-11) × (2-) 2.5(-3) µm, with a conspicuous hilum, about 0.5 µm diam, slightly raised with an inconspicuous marginal frill, somehow resembling those of Cladosporium. Conidia sometimes producing 1-3(-4) short secondary conidia.
Cultural characteristics: Colonies on MEA rather slow-growing, reaching 12 mm diam after 14 d at 24 °C, velvety to hairy, with entire margin; surface dark olivaceous-grey, with black gelatinous exudate droplets on OA.
Specimen examined: Japan, isolated from Sasa sp., K. Tubaki, CBS 103.59, extype. Notes: Phylogenetically, this species together with Ramichloridium apiculatum and R. musae cluster within the Mycosphaerellaceae clade. Ramichloridium cerophilum can be distinguished from its relatives by the production of secondary conidia and its distinct conidial hila.
Ramichloridium indicum (Subram.) de Hoog, Stud. Mycol. 15: 70. 1977 . Fig. 15 In vitro: Submerged hyphae smooth, thin-walled, hyaline, 1-2.5 µm wide, with thin septa; aerial hyphae coarsely verrucose, olivaceous-green, rather thick-walled, 2-2.5 µm wide, with thin septa. Conidiophores arising vertically from creeping hyphae at right angles, straight, unbranched, thick-walled, smooth, dark brown, with up to 10 thin septa, up to 250 µm long, 2-4 µm wide, often with inflated basal cells. Conidiogenous cells terminally integrated, up to 165 µm long, smooth, dark brown, sympodially proliferating, rachis straight or flexuose, geniculate or nodose, subhyaline; scars thickened and darkened, clustered at nodes, approx. 0.5 µm diam. Microcyclic conidiation observed in culture. Conidia solitary, (0-)1-septate, not constricted at the septum, subhyaline to pale brown, smooth or coarsely verrucose, rather thin-walled, broadly ellipsoidal to globose, (5-)7-8(-10) × (4-)6-6.5(-9) µm, with truncate base; hilum conspicuous, slightly darkened, not thickened, about 1 µm diam. Note: The culture examined (CBS 461.82) was sterile. For a full description see de Hoog et al. (1983) . Etymology: Named after its host, Strelitzia.
Cultural characteristics:
Colonies on MEA reaching 35 mm diam after 14 d at 24 °C. Colonies velvety, rather compact, slightly elevated
Ramichloridium strelitziae
Ab aliis speciebus Ramichloridii conidiophoris brevibus, ad 40 μm longis, et cicatricibus rotundis, paulo protrudentibus distinguendum.
In vitro: Submerged hyphae smooth, hyaline, thin-walled, 2-2.5 µm wide; aerial hyphae pale brown, verrucose. Conidiophores arising vertically from creeping aerial hyphae, clearly differentiated from the vegetative hyphae, subhyaline, later becoming pale brown, thickwalled, smooth or verruculose, with 1-3 additional septa; up to 40 µm long and 2 µm wide. Conidiogenous cells integrated, terminal, cylindrical, variable in length, 10-35 µm long, subhyaline, later turning pale brown, fertile part as wide as the basal part, proliferating sympodially, forming a straight rachis with slightly thickened and darkened, circular, somewhat protruding scars, approx. 0.5 µm diam. Conidia solitary, aseptate, smooth or verruculose, subhyaline, oblong, ellipsoidal to clavate, (3-)4-5(-5.5) × (1-)2(-2.5) µm, with truncate base and unthickened, non-pigmented hilum.
Cultural characteristics: Colonies on MEA slow-growing, reaching 5 mm diam after 14 d at 24 °C, with entire margin; aerial mycelium rather compact, raised, dense, olivaceous-grey; reverse olivaceousblack. In vitro: Submerged hyphae smooth, thin-walled, hyaline, with thin septa; aerial hyphae coarsely verrucose, olivaceous-green, thick-walled, with thin septa. Conidiophores not differentiated from vegetative hyphae, often reduced to conidiogenous In vitro: Submerged hyphae smooth, thin-walled, hyaline, 2-3 µm wide, with thin septa; aerial hyphae coarsely verrucose, olivaceous-green, rather thick-walled, 2-2.5 µm wide, with thin septa. Conidiophores not differentiated from vegetative hyphae, often reduced to conidiogenous cells. Conidiogenous cells integrated, predominantly terminal, sometimes lateral, arising from aerial hyphae, cylindrical, 20-60 µm long and 2-2.5 µm wide, pale brown, proliferating sympodially producing crowded, conspicuously pigmented scars that are thickened and refractive, about 1 µm diam. Conidia cylindrical to fusiform, verrucose, obovate to obconical, pale brown, with truncate base, (6-)9-14(-27) × 2-2.5 µm, with a conspicuous, slightly pigmented, refractive hilum, approx. 1 µm diam. Primary conidia sometimes subhyaline, verrucose or smoothwalled, thin-walled, 0-1(-4)-septate, variable in length, fusiform to cylindrical.
Cultural characteristics:
Colonies reaching 7 mm diam after 14 d at 24 °C. Colonies velvety, rather compact, slightly elevated with entire margin; surface dark olivaceous-green in the central part, margin smooth, whitish. 
Notes:
The name Racodium Fr., typified by Ra. rupestre Pers. : Fr., has been conserved over the older one by Persoon, with Ra. cellare as type species. De Hoog (1979) defended the use of Zasmidium in its place for the well-known wine-cellar fungus.
Morphologically Zasmidium resembles Stenella Syd., and both reside in the Capnodiales, though the type of Stenella, S. araguata Syd., clusters in the Teratosphaeriaceae, and the type of Zasmidium, Z. cellare, in the Mycosphaerellaceae. When accepting anamorph genera as polyphyletic within an order, preference would be given to the well-known name Stenella over the less known Zasmidium, even though the latter name is older. Further studies are required, however, to clarify if all stenella-like taxa should be accommodated in a single genus, Stenella. If this is indeed the case, a new combination for Zasmidium cellare will be proposed in Stenella, and the latter genus will have to be conserved over Zasmidium.
Chaetothyriales (Herpotrichiellaceae)
The four "Ramichloridium" species residing in the Chaetothyriales clade do not differ sufficiently in morphology to separate them from Rhinocladiella (type Rh. atrovirens). Because of the pale brown conidiophores, conidiogenous cells with crowded, slightly prominent scars and the occasional presence of an Exophiala J.W. Carmich. synanamorph, Rhinocladiella is a suitable genus to accommodate them. These four species chiefly differ from Ramichloridium in the morphology of their conidial apparatus, which is clearly differentiated from the vegetative hyphae. The appropriate combinations are therefore introduced for Ramichloridium anceps, R. mackenziei, R. fasciculatum and R. basitonum. The genus Veronaea (type species: V. botryosa) also resides in the Chaetothyriales clade. Veronaea can be distinguished from Rhinocladiella by the absence of exophiala-type budding cells and its predominantly 1-septate conidia. Furthermore, the conidiogenous loci in Veronaea are rather flat, barely prominent. Rhinocladiella Nannf., Svensk Skogsvårdsfören. Tidskr., Häfte 32: 461. 1934.
In vitro: Colonies dark olivaceous-brown, slow-growing, almost moist. Submerged hyphae hyaline to pale olivaceous, smooth; aerial hyphae, if present, more darkly pigmented. Exophialatype budding cells usually present in culture. Conidial apparatus usually branched, olivaceous-brown, consisting of either slightly differentiated tips of ascending hyphae or septate, markedly differentiated conidiophores. Conidiogenous cells intercalary or terminal, polyblastic, cylindrical to acicular, with a sympodially proliferating, subdenticulate rachis; scars unthickened, nonpigmented to somewhat darkened-refractive. Conidia solitary, hyaline to subhyaline, aseptate, thin-walled, smooth, subglobose, with a slightly pigmented hilum; conidial secession schizolytic. In vitro: Submerged hyphae subhyaline, smooth, thick-walled, 2-2.5 µm wide; aerial hyphae pale brown. Swollen germinating cells often present on MEA, giving rise to an Exophiala synanamorph. Conidiophores slightly differentiated from vegetative hyphae, arising from prostrate aerial hyphae, consisting of either unbranched or loosely branched stalks, thick-walled, golden to dark-brown, up to 350 µm tall, which may have up to 15 thin, additional septa, intercalary cells 9-14 µm long. Conidiogenous cells terminal, rarely lateral, cylindrical, occasionally intercalary, variable in length, smooth, golden to dark brown at the base, paler toward the apex, later becoming inconspicuously septate, fertile part as wide as the basal part, 15-40 × 1.5-2 µm; with crowded, slightly prominent, unpigmented, conidium-bearing denticles, about 0.5 µm diam. Conidia solitary, subhyaline, thin-walled, smooth, subglobose to ellipsoidal, 2.5-4 × 2-2.5 µm, with a less conspicuous, slightly darkened hilum, less than 0.5 µm diam.
Cultural characteristics:
Colonies on MEA reaching 6-12 mm diam after 14 d at 24 °C, with entire, smooth, sharp margin; mycelium powdery, becoming hairy at centre; olivaceous-green to brown, reverse dark-olivaceous. Notes: Rhinocladiella anceps (conidia 2.5-4 µm long) resembles Rh. phaeophora Veerkamp & W. Gams (1983) (conidia 5.5-6 µm long), but has shorter conidia. In vitro: Submerged hyphae hyaline, smooth, thin-walled, 2 µm wide; aerial hyphae rather thick-walled, pale brown. Conidiophores slightly differentiated from vegetative hyphae, profusely and mostly verticillately branched, straight or flexuose, pale-brown, 2-2.5 µm wide. Conidiogenous cells terminal, variable in length, 10-100 µm long, pale brown, straight or geniculate, proliferating sympodially, giving rise to a long, 2-2.5 µm wide rachis, with slightly prominent, truncate conidium-bearing denticles, slightly darkened. Conidia solitary, hyaline, thin-walled, smooth, pyriform to clavate, with a round apex, and slightly truncate base, (1-)3-4(-5) × 1-2 µm, hilum conspicuous, slightly darkened and thickened, less than 0.5 µm diam.
Cultural characteristics: Colonies on MEA reaching 19 mm diam after 14 d at 24 °C, with entire, smooth, sharp margin; mycelium rather flat and slightly elevated in the centre, pale olivaceous-grey to olivaceous-grey; reverse olivaceous-black. In vitro: Submerged hyphae subhyaline, smooth, thick-walled, 2-2.5 µm wide; aerial hyphae pale brown. Conidiophores arising vertically from ascending hyphae in loose fascicles, unbranched or loosely branched at acute angles, cylindrical, smooth, brown and thick-walled at the base, up to 220 µm long and 2-3 µm wide, with 0-5 thin additional septa. Conidiogenous cells terminal, cylindrical, 30-100 µm long, thin-walled, smooth, pale brown, fertile part as wide as the basal part, up to 2 µm wide, proliferating sympodially, giving rise to a rachis with hardly prominent, slightly pigmented, not thickened scars, less than 0.5 µm diam. Conidia solitary, smooth, thin-walled, subhyaline, ellipsoidal, (2.5-)4-5(-6) × 2-3 µm, with truncate, slightly pigmented hilum, about 0.5 µm diam. Synanamorph forming on torulose hyphae originating from giant cells; compact heads of densely branched hyphae forming thinwalled, lateral, subglobose cells, on which conidiogenous cells are formed; conidiogenous cells proliferating percurrently, giving rise to tubular annellated zones with inconspicuous annellations, up to 12 µm long, 1-1.5 µm wide. Conidia smooth, thin-walled, aseptate, subhyaline, globose, 2-2.5 µm diam.
Cultural characteristics: Colonies on MEA reaching 8 mm diam after 14 d at 24 °C, with entire, smooth, sharp margin; mycelium velvety, becoming farinose in the centre due to abundant sporulation, olivaceous-green to brown, reverse dark olivaceous. Blackish droplets often produced at the centre, which contain masses of Exophiala conidia.
Specimen examined: India, Karnataka, Thirathahalli, isolated by V. Rao from decayed wood, holotype CBS-H 3866, culture ex-type CBS 132.86. In vitro: Submerged hyphae subhyaline, smooth, thin-walled, 2-3 µm wide; aerial hyphae pale brown, slightly narrower. Conidiophores slightly or not differentiated from vegetative hyphae, arising laterally from aerial hyphae, with one or two additional septa, often reduced to a discrete or intercalary conidiogenous cell, pale-brown, 10-25 × 2.5-3.5 µm. Conidiogenous cells terminal or intercalary, variable in length, 5-15 µm long and 3-5 µm wide, occasionally slightly wider than the basal part, pale brown, rachis with slightly prominent, unpigmented, non-thickened scars, about 0.5 µm diam. Conidia golden-brown, thin-walled, smooth, ellipsoidal to obovate, subcylindical, (5-)8-9(-12) × (2-)3-3.5(-5) µm, with darkened, inconspicously thickened, protuberant or truncate hilum, less than 1 µm diam.
Cultural characteristics: Colonies on MEA reaching 5 mm diam after 14 d at 24 °C, with entire, smooth, sharp margin; mycelium densely lanose and elevated in the centre, olivaceous-green to brown; reverse dark olivaceous. Notes: Morphologically Rhinocladiella mackenziei is somewhat similar to Pleurothecium obovoideum (Matsush.) Arzanlou & Crous, which was originally isolated from dead wood. However, P. obovoideum has distinct conidiophores, and the ascending hyphae are thick-walled, and the denticles cylindrical, up to 1.5 µm long. In contrast, Rh. mackenziei has only slightly prominent denticles. Rhinocladiella mackenziei is a member of the Chaetothyriales, while P. obovoideum clusters in the Chaetosphaeriales.
Thysanorea Arzanlou, W. Gams & Crous, gen. nov. MycoBank MB504555.
Etymology: (Greek) thysano = brush, referring to the brush-like branching pattern, suffix derived from Veronaea.
Veronaeae similis sed conidiophoris partim Periconiae similibus dense ramosis distinguenda.
In vitro: Submerged hyphae subhyaline, smooth, thin-walled; aerial hyphae pale brown, smooth or verrucose. Conidiophores dimorphic; micronematous conidiophores slightly differentiated from vegetative hyphae, branched or simple, multiseptate. Conidiogenous cells terminal, polyblastic, variable in length, smooth, golden-to dark brown at the base, paler towards the apex, later sometimes inconspicuously septate; fertile part often wider than the basal part, clavate to doliiform, with crowded, more or less prominent conidium-bearing denticles, unpigmented, but slightly thickened. Macronematous conidiophores consisting of well-differentiated, thick-walled, dark brown stalks; apically repeatedly densely branched, forming a complex head, each branchlet giving rise to a conidium-bearing denticulate rachis with slightly pigmented, thickened scars. Conidia of both kinds of conidiophore formed singly, smooth, pale brown, obovoidal to pyriform, (0-)1-septate, with a truncate base and darkened hilum; conidial secession schizolytic. In vitro: Submerged hyphae subhyaline, smooth, thin-walled, 1.5-3 µm wide; aerial hyphae pale brown, smooth to verrucose, 1.5-2 µm wide. Conidiophores dimorphic; micronematous conidiophores slightly differentiated from vegetative hyphae, branched or simple, up to 6-septate. Conidiogenous cells terminal or intercalary, variable in length, 5-20 µm long, thin-walled, smooth, golden-to dark brown at the base, paler toward the apex, later sometimes becoming inconspicuously septate, fertile part wider than basal part, often clavate, with crowded, more or less prominent conidium-bearing denticles, about 1 µm diam, unpigmented but slightly thickened. Conidia solitary, subhyaline, thin-walled, smooth, cylindrical to pyriform, rounded at the apex and truncate at the base, pale brown, (0-)1-septate, (5-)7-8(-11) × (2-)3(-4) µm, with a truncate base and darkened hilum, 1 µm diam. Macronematous conidiophores present in old cultures after 1 mo of incubation, consisting of welldifferentiated, thick-walled, dark brown stalks, up to 220 µm long, (4-)5-6(-7) µm wide, with up to 15 additional septa, often with inflated basal cells; apically densely branched, forming a complex head, with up to five levels of branchlets, 20-50 µm long, each branchlet giving rise to a denticulate conidium-bearing rachis; scars slightly pigmented, thickened, about 1 µm diam. Conidia solitary, thin-walled, smooth, pale brown, obovoidal to pyriform, (0-)1-septate, (4-)5-6(-8) × (2-)3(-4) µm, with a truncate base and darkened hilum, 1-2 µm diam.
Cultural characteristics: Colonies on MEA reaching 10 mm diam after 14 d at 24 °C, with entire, sharp margin; mycelium velvety, elevated, with colonies up to 2 mm high, surface olivaceous-grey to iron-grey; reverse greenish black. Fig. 25 .
RamichloRidium And Allied generA
In vitro: Submerged hyphae hyaline to pale olivaceous, smooth; aerial hyphae more darkly pigmented. Conidiophores erect, straight or flexuose, unbranched or occasionally loosely branched, sometimes geniculate, smooth-walled, pale brown to olivaceousbrown, 2-3 µm wide and up to 200 µm long. Conidiogenous cells terminal, occasionally intercalary, cylindrical, 10-100 µm long, pale brown, later often becoming septate, fertile part subhyaline, often as wide as the basal part, rachis with crowded, flat to slightly prominent, faintly pigmented, unthickened scars. Conidia solitary, smooth, cylindrical to pyriform, (3-)6.5-8.5(-12) × (1.5-)2-2.5(-3) µm, rounded at the apex and truncate at the base, pale brown, 1(-2)-septate, with a faintly darkened, unthickened hilum, about 0.5 µm diam.
Cultural characteristics: Colonies on MEA reaching 30 mm diam after 14 d at 24 °C, with entire, sharp margin; mycelium velvety, slightly elevated in the centre, surface olivaceous-grey to greyishbrown; reverse greenish black. Papendorf, Bothalia 12: 119. 1976 . Fig. 26 .
Veronaea compacta
In vitro: Submerged hyphae subhyaline, smooth, thin-walled, 1.5-3 µm wide; aerial hyphae rather thick-walled, pale brown. Conidiophores slightly differentiated from vegetative hyphae, lateral or occasionally terminal, often wider than the supporting hypha, up to 4 µm wide, unbranched or branched at acute angles, with 1-3 adititional septa, cells often inflated and flask-shaped, pale-brown, up to 60 µm long. Conidiogenous cells terminal, occasionally intercalary, variable in length, up to 10 µm long, pale brown, cylindrical to doliiform or flask-shaped, with hardly prominent denticles; scars flat, slightly pigmented, not thickened, about 0.5 µm diam. Conidia solitary, pale brown, smooth, thinwalled, ellipsoidal to ovoid, 0-1(-2)-septate, often constricted at the septa, (4-)6-7(-9) × 2-3 µm, with a round apex and truncate base; hilum prominent, slightly darkened, unthickened, about 0.5 µm diam.
Cultural characteristics: Colonies rather slow growing, reaching 15 mm diam on MEA after 14 d at 24 °C; surface velvety to lanose, slightly raised in the centre, pale grey to pale brownish grey; reverse dark grey.
Specimen examined: South Africa, soil, M.C. Papendorf, ex-type culture CBS 268.75. Etymology: Named after the country of origin, Japan.
Veronaeae compactae similis, sed cellulis inflatis, aggregatis, crassitunicatis, fuscis in vitro formatis distinguenda.
In vitro: Submerged hyphae subhyaline, smooth, thin-walled, 1.5-3 µm wide; aerial hyphae slightly narrower, pale brown; hyphal cells later becoming swollen, thick-walled, dark brown, often aggregated. Conidiophores slightly differentiated from aerial vegetative hyphae, lateral, or terminal, often wider than the supporting hypha, 2-3 µm wide, up to 65 µm long, unbranched or occasionally branched, RamichloRidium And Allied generA pale brown, thin-walled, smooth, with 1-3 additional septa. Conidiogenous cells terminal, occasionally intercalary, variable in length, up to 15 µm long, pale brown, cylindrical to clavate, with hardly prominent denticles; scars flat, slightly pigmented, not thickened, about 0.5 µm diam. Conidia solitary, pale brown, smooth, thin-walled, ellipsoidal to ovoid, (0-)1-septate, often constricted at the septum, (6-)7-8(-10) × 2-2.5(-4) µm, with a round apex and truncate base; hilum unthickened but slightly darkened, about 1 µm diam.
Cultural characteristics: Colonies rather slow growing, reaching 7.5 mm diam on MEA after 14 d at 24 °C; surface velvety to lanose, slightly raised in the centre, olivaceous-brown, with entire margin; reverse dark-olivaceous. Note: This species is morphologically similar to V. compacta (Papendorf 1976 ), but can be distinguished based on the presence of dark brown, swollen hyphal cells in culture, which are absent in V. compacta.
Pleurothecium obovoideum clade (Chaetosphaeriales)
Ramichloridium obovoideum was regarded as similar to "Ramichloridium" (Rhinocladiella) mackenziei by some authors, and subsequently reduced to synonymy (Ur-Rahman et al. 1988) . However, R. obovoideum clusters with Carpoligna pleurothecii, the teleomorph of Pleurothecium Höhn. Because it is also morphologically similar to other species of Pleurothecium, we herewith combine it into that genus.
Pleurothecium obovoideum (Matsush.) Arzanlou & Crous, comb. nov. MycoBank MB504558. Fig. 28 . Basionym: Rhinocladiella obovoidea Matsush., Icones Microfung. Mats. lect.: 123. 1975 .
≡ Ramichloridium obovoideum (Matsush.) de Hoog, Stud. Mycol. 15: 73. 1977. In vitro: Submerged hyphae smooth, hyaline, thin-walled, 1-2 µm wide; aerial hyphae hyaline to subhyaline, smooth. Conidiophores arising vertically from creeping hyphae, ascending hyphae thickwalled and dark brown; conidiophores 10-35 µm long, 1-2-septate, often reduced to a conidiogenous cell, unbranched, thick-walled, smooth, tapering towards the apex, pale brown. Conidiogenous cells integrated, cylindrical to ampulliform, 5-20 µm long, pale brown, elongating sympodially, with a short rachis giving rise to denticles, 1 µm long, slightly pigmented. Conidia aseptate, solitary or in short chains of up to 3, smooth, pale brown, ellipsoidal to obovate, (9-)11-12(-14.5) × (3-)4(-5) µm, smooth, thin-walled, with a more or less rounded apex, a truncate base and a slightly darkened, unthickened hilum, 1.5 µm diam. Cultural characteristics: Colonies slow-growing, reaching 15 diam after 14 d at 24 °C, with entire, smooth margin; surface rather compact, mycelium mainly flat, submerged, some floccose to lanose aerial mycelium in the centre, buff; reverse honey. 
Incertae sedis (Sordariomycetes)
Ramichloridium schulzeri clade
Ramichloridium schulzeri, including its varieties, clusters near Thyridium Nitschke and the Magnaporthaceae, and is phylogenetically as well as morphologically distinct from the other genera in the Ramichloridium complex. To accommodate these taxa, a new genus is introduced below.
Myrmecridium Arzanlou, W. Gams & Crous, gen. nov. MycoBank MB504559.
Etymology: (Greek) myrmekia = wart, referring to the wart-like denticles on the rachis, suffix -ridium from Chloridium.
Genus ab allis generibus Ramichloridii similibus rachide recta longa, subhyalina, denticulis distantibus, verruciformibus praedita distinguendum.
In vitro: Colonies moderately fast-growing, flat, with mainly submerged mycelium, and entire margin, later becoming powdery to velvety, pale orange to orange. Mycelium rather compact, mainly submerged, in the centre velvety with fertile bundles of hyphae. Conidiophores arising vertically and clearly distinct from creeping hyphae, unbranched, straight or flexuose, brown, thick-walled. Conidiogenous cells terminally integrated, polyblastic, cylindrical, straight or flexuose, pale brown, sometimes secondarily septate, fertile part subhyaline, as wide as the basal part, with scattered pimple-shaped, apically pointed, unpigmented, conidium-bearing denticles. Conidia solitary, subhyaline, smooth or finely verrucose, rather thin-walled, with a wing-like gelatinous sheath, obovoidal or fusiform, tapering towards a narrowly truncate base with a slightly prominent, unpigmented hilum; conidial secession schizolytic.
Type species: Myrmecridium schulzeri (Sacc.) Arzanlou, W. Gams & Crous, comb. nov. Notes: Myrmecridium schulzeri was fully described as Acrotheca acuta Grove by Hughes (1951) . The author discussed several genera, none of which is suitable for the present fungus for various reasons as analysed by de Hoog (1977) . Only Gomphinaria Preuss is not yet sufficiently documented. Our examination of G. amoena Preuss (B!) showed that this is an entirely different fungus, of which no fresh material is available to ascertain its position.
Myrmecridium can be distinguished from other ramichloridiumlike fungi by having entirely hyaline vegetative hyphae, and widely scattered, pimple-shaped denticles on the long hyaline rachis. The conidial sheath is visible in lactic acid mounts with brightfield microscopy. The Myrmecridium clade consists of several subclusters, which are insufficiently resolved based on the ITS sequence data. However, two morphologically distinct varieties of Myrmecridium are treated here. The status of the other isolates in this clade will be dealt with in a future study incorporating more strains, and using a multi-gene phylogenetic approach. In vitro: Submerged hyphae hyaline, thin-walled, 1-2 µm wide; aerial hyphae, if present, pale olivaceous-brown. Conidiophores arising vertically from creeping aerial hyphae, unbranched, straight, reddish brown, thick-walled, septate, up to 250 µm tall, 2.5-3.5 µm wide, with 2-7 additional septa, basal cell often inflated, 3.5-5 µm wide. Conidiogenous cells integrated, cylindrical, variable in length, 15-110 µm long, subhyaline to pale brown, later becoming inconspicuously septate, fertile part subhyaline, as wide as the basal part, forming a straight rachis with scattered, pimple-shaped denticles less than 1 µm long and approx. 0.5 µm wide, apically pointed, unpigmented, slightly thickened scars. Conidia solitary, subhyaline, thin-walled, smooth or finely verrucose, surrounded by a wing-like, gelatinous conidial sheath, up to 0.5 µm thick, ellipsoid, obovoid or fusiform, (6-)9-10(-12) × 3-4 µm, tapering to a subtruncate base; hilum unpigmented, inconspicuous.
Cultural characteristics: Colonies reaching 29 mm diam after 14 d at 24 °C, pale orange to orange, with entire margin; mycelium flat, rather compact, later becoming farinose or powdery due to sporulation, which occurs in concentric zones when incubated on the laboratory bench. Fig. 30 . Basionym: Ramichloridium schulzeri var. flexuosum de Hoog, Stud. Mycol. 15: 67. 1977 .
In vitro: Submerged hyphae hyaline, thin-walled, 1-2 µm wide. Conidiophores unbranched, flexuose, arising from creeping aerial RamichloRidium And Allied generA hyphae, pale brown, up to 250 µm tall, 3-3.5 µm wide, thick-walled, smooth, with up to 24 thin septa, delimiting 8-12 µm long cells. Conidiogenous cells integrated, elongating sympodially, cylindrical, 20-150 µm long, flexuose, brown at the base, subhyaline in the upper part, later becoming inconspicuously septate; rachis slightly flexuose, subhyaline, as wide as the basal part, thick-walled near the base, hyaline and thin-walled in the apical part, with scattered pimple-shaped, unpigmented, approx. 0.5 µm long denticles. Conidia solitary, subhyaline, thin-walled, finely verrucose, with a wing-like gelatinous sheath, approx. 0.5 µm wide, ellipsoid to obovoid, (5-)6-7(-9) × 3-4 µm; hilum slightly prominent, unpigmented, approx. 0.5 µm diam.
Cultural characteristics: Colonies reaching 40 mm diam after 14 d at 24 °C; mycelium submerged, flat, smooth; centrally orange, later becoming powdery to velvety and greyish brown due to sporulation, with sharp, smooth, entire margin; reverse yellowish orange. Notes: According to the description and illustration of R. torvi provided by de Hoog (1977) , this appears to be an additional species of Myrmecridium. Although it is morphologically similar to M. flexuosum in having a flexuose rachis, it differs from the other species of the genus by having smooth, clavate conidia. Fresh collections and cultures would be required to resolve its status. Although Pseudovirgaria is morphologically similar to Virgaria Nees, it has hyaline to pale brown hyphae, conidia and conidiogenous cells. The conidiogenous cells are integrated in creeping threads (hyphae), terminal and intercalary, and the proliferation is distinctly sympodial. The subdenticulate conidiogenous loci are scattered, solitary, at small shoulders of geniculate conidiogenous cells, caused by sympodial proliferation, or aggregated, forming slight swellings of the rachis, i.e., a typical raduliform rachis as in Virgaria is lacking. Furthermore, the conidiogenous loci of Pseudovirgaria are bulging, convex, slightly attenuated towards the rouded apex, in contrast to more cylindrical denticles in Virgaria (Ellis 1971) . The scar type of Pseudovirgaria is peculiar due to its convex, papilla-like shape and reminiscent of conidiogenous loci in plantpathogenic genera like Neoovularia U. Braun and Pseudodidymaria U. Braun (Braun 1998) . The superficially similar genus Veronaea is quite distinct from Pseudovirgaria by having erect conidiophores with a typical rachis and crowded conidiogenous loci which are flat or only slightly prominent and darkened. Pseudovirgaria is characterised by its mycelium which is composed of branched hyphae with integrated, terminal and intercalary conidiogenous cells. A differentiation between branched hyphae and "branched conidiophores" is difficult and barely possible. It remains unclear if the "creeping threads" and terminal branches of hyphae are to be interpreted as "creeping conidiophores". In any case, the mycelium forms complex fertile branched hyphal structures in which individual conidiophores are barely discernable. These structures and difficulties in discerning individual conidiophores remind one of some species of Pseudocercospora Speg. and other cercosporoid genera with abundant superficial mycelium in vivo. Etymology: Named after its hyperparasitic habit on rust fungi. Hyphae 1.5-4 µm latae, tenuitunicatae, ≤ 0.5 µm crassae. Cellulae conidiogenae 15-50 × 2-5 µm, tenuitunicatae (≤ 0.5 µm), cicatricibus (0.5-)1.0(-1.5) µm diam, 0.5-1 µm altis. Conidia saepe obovoidea, interdum subclavata, 10-20 × 5-9 µm, apice rotundato vel paulo attenuato, basi truncata vel rotundata, hilo ca 1 µm diam.
In vivo: Colonies on rust sori, thin to moderately thick, loose, cobwebby, to dense, tomentose, pale to medium brown, rusty or cinnamon. Mycelium partly immersed in the sori, but mainly superficial, composed of a system of branched hyphae with integrated conidiogenous cells (fertile threads), distinction between conidiophores and vegetative hyphae difficult and barely possible. Hyphae 1.5-4 µm wide, hyaline, subhyaline to pale yellowish, greenish or very pale olivaceous, light brownish in mass, thin-walled (≤ 0.5 µm), smooth, pluriseptate, occasionally slightly constricted at the septa. Conidiogenous cells integrated in creeping fertile threads, terminal or intercalary, 15-50 µm long, 2-5 µm wide, subcylindrical to geniculate, subhyaline to very pale brownish, wall thin, ≤ 0.5 µm, smooth, proliferation sympodial, with a single to usually several conidiogenous loci per cell, often crowded, causing slight swellings, up to 6 µm wide, subdenticulate loci, formed by the slightly bulging wall, convex, slightly narrowed towards the rounded apex, (0.5-)1.0(-1.5) µm diam and 0.5-1 µm high, wall of the loci unthickened, not or slightly darkened-refractive, in surface view visible as minute circle (only rim visible and dark). Conidia solitary, obovoid, often slightly curved with ± unequal sides, 10-20 × 5-9 µm, aseptate, subhyaline, pale yellowish greenish to very pale olivaceous, wall ≤ 0.5 µm thick, smooth, apex slightly attenuated to usually broadly rounded, base rounded to somewhat attenuated towards a more or less conspicuous hilum, (0.5-)1(-1.5) µm diam, convex to truncate, unthickened, not to slightly darkenedrefractive.
In vitro: Submerged hyphae hyaline to subhyaline, smooth; aerial hyphae smooth, subhyaline, up to 4 µm wide. Conidiogenous cells arising imperceptably from aerial vegetative hyphae, terminal, occasionally intercalary, holoblastic, proliferating sympodially in a geniculate pattern, with more or less long intervals between groups of scars; loci slightly darkened, unthickened, approx. 0.5 µm diam. Conidia hyaline to subhyaline, aseptate, ovoid, often somewhat curved, (10-)13-15(-17) × (5-)6-7(-8) µm, with truncate base and acutely rounded apex; hila unthickened, slightly darkenedrefractive.
Cultural characteristics: Colonies on MEA rather slow-growing, reaching 11 mm diam after 14 d at 24 °C, pale to dark mouse-grey, velvety, compacted, with colonies being up to 1 mm high. walled, pale brown, rachis straight, occasionally geniculate, with crowded, slightly prominent conidium-bearing denticles; denticles flat-tipped, slightly pigmented. Conidia solitary, pale brown, thinor slightly thick-walled, smooth, ellipsoidal to obovoidal, 0-multiseptate, with a protruding base and a marginal basal frill; conidial secession schizolytic. 
Venturiaceae (Pleosporales)
The ex-type strain of Veronaea simplex (Papendorf 1969) Etymology: The suffix -opsis refers to its similarity with Veronaea.
Genus Veronaeae simile sed conidiophoris brevioribus (ad 60 μm longis) et rachide dense denticulata distinguendum.
In vitro: Colonies moderately fast-growing; surface velvety, floccose, greyish sepia to hazel, with smooth margin; reverse mouse-grey to dark mouse-grey. Conidiophores arising vertically from aerial hyphae, lateral or intercalary, simple or branched, occasionally reduced to conidiogenous cells, pale brown. Conidiogenous cells terminally integrated on simple or branched conidiophores, polyblastic, smooth, thin-walled, pale brown; rachis commonly straight, geniculate, with densely crowded, prominent denticles, and slightly pigmented scars. Conidia solitary, subhyaline to pale brown, thin-or slightly thick-walled, smooth, oblong-ellipsoidal to subcylindrical, (0-)1-septate, with a slightly darkened, thickened, hilum; conidial secession schizolytic. In vitro: Submerged hyphae smooth, thin-walled, pale brown; aerial hyphae aggregated in bundles. Conidiophores arising vertically from aerial hyphae, lateral or intercalary, simple or branched, occasionally reduced to conidiogenous cells, pale brown, rather short, up to 60 µm long, 1.5-2 µm wide. Conidiogenous cells terminally integrated in the conidiophores, smooth, thin-walled, pale brown, variable in length, 5-25 µm long, rachis generally straight or irregularly geniculate, with crowded, prominent denticles, about 0.5 µm long, flat-tipped, with slightly pigmented apex. Conidia solitary, subhyaline to pale brown, thin-or slightly thick-walled, smooth, oblong-ellipsoidal to subcylindrical, (0-)1-septate, slightly constricted at the septum, (6-)10-12(-15) × (2-)2.5-3(-4) µm; hilum slightly darkened and thickened, not refractive, about 1 µm diam.
Cultural characteristics: Colonies reaching 25 mm diam after 14 d at 24 °C; surface velvety, floccose, greyish sepia to hazel, with smooth margin; reverse mouse-grey to dark mouse-grey. Notes: The presence of 1-septate conidia in Veronaeopsis overlaps with Veronaea. However, Veronaeopsis differs from Veronaea based on its conidiophore and conidiogenous cell morphology. Veronaea has much longer, macronematous conidiophores than Veronaeopsis. Furthermore, Veronaea has a more or less straight rachis, whereas in Veronaeopsis the rachis is often geniculate. The conidiogenous loci in Veronaea are less prominent, i.e., less denticle-like.
dIscussIon
The present study was initiated chiefly to clarify the status of Ramichloridium musae, the causal organism of tropical speckle disease of banana (Jones 2000) . Much confusion surrounded this name in the past, relating, respectively, to its validation, species and generic status. As was revealed in the present study, however, two species are involved in banana speckle disease, namely R. musae and R. biverticillatum. Even more surprising was the fact that Ramichloridium comprises anamorphs of Mycosphaerella Johanson (Mycosphaerellaceae), though no teleomorphs have thus far been conclusively linked to any species of Ramichloridium. By investigating the Ramichloridium generic complex as outlined by de Hoog (1977) , another genus associated with leaf spots, namely Periconiella, was also shown to represent an anamorph of Mycosphaerella. Although no teleomorph connections have been proven for ramichloridium-like taxa, de Hoog et al. (1983) refer to the type specimen of Wentiomyces javanicus Koord.
(Pseudoperisporiaceae), on the type specimen of which (PC) some ramichloridium-like conidiophores were seen. Without fresh material and an anamorph-teleomorph connection proven in culture, however, this matter cannot be investigated further. It is interesting to note, however, that Wentiomyces Koord. shows a strong resemblance to Mycosphaerella, except for the external perithecial appendages. The genus Mycosphaerella is presently one of the largest genera of ascomycetes, containing close to 3 000 names (Aptroot 2006) , to which approximately 30 anamorph genera have already been linked (Crous et al. 2006a (Crous et al. , b, 2007 . By adding two additional anamorph genera, the Mycosphaerella complex appears to be expanding even further, though some taxa have been shown to reside in other families in the Capnodiales, such as Davidiella Crous & U. Braun (Davidiellaceae) and Teratosphaeria (Teratosphaeriaceae) (Braun et al. 2003 , Schubert et al. 2007 .
Another family, which proved to accommodate several ramichloridium-like taxa, is the Herpotrichiellaceae (Chaetothyriales). Members of the Chaetothyriales are regularly encountered as causal agents of human mycoses (Haase et al. 1999 , whereas species of the Capnodiales are common plant pathogens, or chiefly associated with plants. Species in the Chaetothyriales have consistently melanized thalli, which is a factor enabling them to invade humans, and cause a wide diversity of mycoses, such as chromoblastomycosis, mycetoma, brain infection and subcutaneous phaeohyphomycosis . The only known teleomorph connection in this genus is Capronia Sacc. (Untereiner & Naveau 1999) .
Rhinocladiella and Veronaea were in the past frequently confused with the genus Ramichloridium. However, Rhinocladiella, as well as Veronaea and Thysanorea, were shown to cluster in the Chaetothyriales, while Ramichloridium clusters in the Capnodiales. Rhinocladiella mackenziei, which causes severe cerebral phaeohyphomycosis in humans (Sutton et al. 1998) , has in the past been confused with Pleurothecium obovoideum (Ur-Rahman et al. 1988) . Data presented here reveal, however, that although morphologically similar, these species are phylogenetically separate, with P. obovoideum belonging to the Sordariales, where it clusters with sexual species of Carpoligna F.A. Fernández & Huhndorf that have Pleurothecium anamorphs (Fernández et al. 1999) .
In addition to the genera clustering in the Capnodiales and Chaetothyriales, several ramichloridium-like genera are newly introduced to accommodate species that cluster elsewhere in the ascomycetes, namely Pseudovirgaria, Radulidium and Myrmecridium, Veronaeopsis, and Rhodoveronaea. Although the ecological role of these taxa is much less known than that of taxa in the Capnodiales and Chaetothyriales, some exhibit an interesting ecology. For instance, the fungicolous habit of Pseudovirgaria, as well as some species in Radulidium, which are found on various rust species, suggests that these genera should be screened further to establish if they have any potential biocontrol properties. Furthermore, these two genera share a common ancestor, and further work is required to determine whether speciation was shaped by co-evolution with the rusts. A further species of "Veronaea" that might belong to Pseudovirgaria is Veronaea harunganae (Hansf.) M.B. Ellis, which is known to occur on Hemileia harunganae Cummins on Harungana in Tanzania and Uganda (Ellis 1976) . The latter species, however, is presently not known from culture, and needs to be recollected to facilitate further study.
The genera distinguished here represent homogeneous clades in the phylogenetic analysis. Only the species of Rhinocladiella are dispersed among others morphologically classified in Exophiala or other genera.
By integrating the phylogenetic data generated here with the various morphological data sets, we were able to resolve eight clades for taxa formerly regarded as representative of the Ramichloridium complex. According to the phylogeny inferred from 28S rDNA sequence data, the genera Ramichloridium and Periconiella were heterogeneous, requiring the introduction of several novel genera. Although the present 11 odd genera can still be distinguished based on their morphology, it is unlikely that morphological identifications without the supplement of molecular data would in the future be able to accurately identify all the novel isolates that undoubtably await description. The integration of morphology with phylogenetic data not only helps to resolve generic affinities, but it also assists in discriminating between the various cryptic species that surround many of these well-known names that are presently freely used in the literature. To that end it is interesting to note that for the majority of the taxa studied here, the ITS domain (Table 1) provided good species resolution. However, more genes will have to be screened in future studies aimed at characterising some of the species complexes where the ITS domain provided insufficient phylogenetic signal (data not shown) to resolve all of the observed morphological species.
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